Overexpression, purification, and characterization of ATP-NAD kinase of Sphingomonas sp. A1.
The NAD kinase gene (nadK) of Sphingomonas sp. A1 was cloned and then overexpressed in Escherichia coli, and the gene product (NadK) was purified from the E. coli cells through five steps with a 25% yield of activity. NadK was a homodimer of 32 kDa subunits, utilized ATP or other nucleoside triphosphates, but not inorganic polyphosphates, as phosphoryl donors for the phosphorylation of NAD, most efficiently at pH 8.0 and 50-55 degrees C, and was designated as ATP-NAD kinase (NadK). NadK showed no NADH kinase activity and was slightly inhibited by NADP(H). Precursors for NAD biosynthesis such as quinolinic acid, nicotinic acid mononucleotide, nicotinic acid adenine dinucleotide, and nicotinic acid had no effect on the NadK activity, as observed in the cases of the NAD kinases of Micrococcus flavus, Mycobacterium tuberculosis, and E. coli. Taken together with the report that the NAD kinase of Bacillus subtilis is activated by quinolinic acid [J. Bacteriol. 185 (2003) 4844], it is indicated that the regulatory patterns of NAD kinases differ even among bacterial NAD kinases.